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(54) Polycarbonate resin composition 

(57) There is disclosed a pdycartxinate resin conv 
position which comprises an (A) pdycarbonate-pdyor- 
ganosiloxane copolymer, a (B) polycarbonate resin and 
a (C) polytetrafluoroethylene which has fbril forming 
capability and an average molecular weight of at least 
500,000 wherein the amount of the potyorganosiknane 
moiety contained in the component (A) is 0.1 to 2.0% by 
weight based on the total amount of the conrponents (A) 
and (B). The resin composition is excellent inflame retar- 
dancy, thennal stability and fluidity while preventing melt 
dripping at the time of combustion. Aocoidingly, the resin 
composition is fevorably used in the application field of 
office automaton machinery and equipment, electric 
and/or electronic field, etc. 
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Description 

BACKGROUND OF THE INVgMTIQN 
5 1. Field of the Invention 

The present invention relates to a polycaitxmate resin composition. More particularly. It pertains to a polycartx>nate 
resin composition excellent in thermal stabifity, fluidity and flame retardancy. 

10 2. Description of Related Arts 

A polycartx)nate resin is excellent in mechanical strength, particularly impact strength, electrical properties, trans- 
parency and the like and is widely utilized in a variety of fields of office automation machinery, electric and electronic 
machinery, automobiles, and the like. Some of the atxTve-mentioned utilization fields typified by the f iekJs of office auto- 
15 mation machinery and electric and electronic machinery are required to have flame retardancy. 

Of various thermoplastic resins, polycarbonate is said to have a high oxygen index and in general, a seH-fire-extin- 
guishing property. 

HcMvever. a polycarbonate resin to be utilized in thef ield of ofPce automaton machinery, electric/electronic n^chinery 
or the like is required to have such a high level of flame retardancy as level V-O in general in tenns of UL 94 standard. 
20 In order to inpart flame retardancy to the polycarbonate resin, a flame retardant andA>r a flame retardant aid Is added 
to the polycait)onate resin. 

On the other hand, it is known that a polycart)onate-polyorganosilaxane copolymer or a mixture of a polycartx>nate- 
polyorganosilQxane copolymer and a polycartxxiate resin has flame retardative performance higher than that of the 
polycart)onate resin itself. Nevertheless, a polycartx)nate-polyorganoslloxane copolymer abne has not sufficient flame 
25 retardative perlomiance and accordingly there are disclosed polycarbonate resin compositions that are to be used in 
combination with various flame retardants. (For example, refer to Japanese Patent Application LakK)pen Nos. 
289059/1988. 210462/1989. 200862/1991. 202465^992. etc.) 

However, the prior arts that have heretofore been discbsed suffer the disadvantage of causing melt dripping at the 
time of combustion when the polycartaonate is imparted with high fluidity. In addition, a composition incorporated with a 
30 flame retardant or a bromine compound suffers the defect of its generally being poor in themial stability. 

Under such circumstances, intensive research and investigation were accunrulated by the present inventors in order 
to develop a polycarbonate resin composition which is excellent in thermal stability and capable of being highly f luidized. 

As a result it has been found that a maximum oxygen Index is manifested by a polycartxxiateiDOlyorganosilQxane 
copolymer or a mixture of a polycartx>nate-polyorganosilQxane copolymer and a polycartxmate resin provided the pre- 
ss portion of the pdyorganosiloxane moiety in the composition is 0. 1 to 2.0% by weight and that the combined use of the 
aforesaid corrposition and a spedf'c polytetrafluoroethylene can prevent melt-dripping at the time of contsustion. 
whereby a polycart)onate resin composition having the objective properties is obtained. The present invention has been 
accomplished by the above-mentioned finding and information. 

40 SUMMARY OF THE INVENTION 

Specifically the present inverrtion provide a polycartxwiate resin composition wftich comprises an (A) polycarbonate- 
pdyorganoslloxane copolymer, a (B) polycarbonate resin and a (C) polytetrafluoroethylene which has ftoril forming capa- 
bility and an average molecular weight of at least 500.000 wherein the amount of the component (A) is 5 to 100% by 
45 weiglTt based on the total amount of the components (A) and (B). the amount of the component (B) is 95 to 0% by weight 
based on the total amount of the components (A) and (B). tiie amount of the pdyorganosiloxane moiety contained in 
the component (A) is 0.1 to 2.0% by weight based on the total amount of the components (A) and (B) and the amount 
of the component (C) is 0.05 to 1 .0 part by weight based onl 00 parts by weight of the total amount of the components 
(A) and (B). 

so 

DESCRIPTION OF PREFERRED EMBODIMENT 

There are available a variety of the polycartMnate-polyorganosiloxane copolymers (hereinafter abbreviated to TC- 
PDMS copolymer ") as the component (A) which is one of the constituents of the resin composition aooorcfing to the 
55 present invention. The preferable copolymer among them is that composed of the polycartx>nate moiety having the 
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repeating unit repreeented by the general fOmula (l) 
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and the polyorganosiloxane moiety having the repeating unit represented b/ the general formula (3) 
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2S Wherein Ri and R2 are each a halogen atom exemplified by chlorine atom, bromine atom and iodine atom, an alkyi group 
having 1 to 8 carbon atoms exemplified by methyl group, ethyl group, propyl grotp, isopropyl group, butyi group such as 
n-butyl group, isobutyl group, sec-butyl group and tert-butyl groL|), pentyl groip, hexyl group, heptyl group and octyl 
group: m and n are each an integer form 0 to 4; Ri may be the same as or different from each other when m is 2 to 4; 
R2 may be the same as or different from each other when n is 2 to 4; Z is an alkylene group having 1 to 8 carbon atoms 

30 such as methylene group, ethylene group propylene groups butylene group, pentelylene group and hexylene group, an 
alkylidene group having 2 to 8 cartx>n atoms such as ethylidene group and isopropylidene, a cydoalkylene group having 
5 to 15 cartx)n atoms such as cydopentylene group and cydohexylene group, a cycloalkylidene group such as 
cydopentylidene group and cydohexylidene group, -SOr. -SO-, -S-. -0-. OO- or a bond represented by the general 
formula (2) or (2*); 

55 

C H 3 C H 3 

-C-Q^C- (2) 
C H I C H a 
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wherein R3 R"^ and Rs are each a hydrogen Otiom, an all^ group having 1 to 5 cartxNi atoms such as methyl groupi 
ethyl groip, propyl group, n-butyl group and isobutyl group, or aphenyl group; and p andq are each an Integer of 0 or 
55 lor greater. 

The degree of polymerization of the PC (polycartxyiate) moiety is preferably 3 to 100 and that of the polyorganosi- 
loxane moiety is preferably 2 to 500. 

The above-m^oned PC-PDMS copolymer is a block copolymer which is composed of the PC moie^ having the 
repeating unit represented by the aforesaid general formula (1 ) and the polyorganosilaxane moiety having the repeating 
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unit represented by the general fdrmula (3) and which has a visoostty^verage molecutar weight of 10,000 to 40.000 
preferably 12.000 to 35.000. 

The PC-PDMS copolymer can be produced by the steps of dissolving a polycarbonate oligomer prepared in advance 
which constitutes polycartX)nate moiety (hereinafter abbreviated to "PC oligomer) as well as a polyorganosiloxane which 
has a reactive group at a terminal thereof, constitutes polyorganosiloxane moiety, and is exemplified by pdydialkytsi- 
loxane such as polycfimethylsilaxane (PDMS). polydiethylsilQxane. pdymethylphenylsiloxane or the like in a solvent such 
as methylene chloride, chlorobenzene and chloroform to form a sdutfon; adding aqueous solution of sodium hydroodde 
with bisphenol A to the resultant solution; and subjecting the mixture to interfadal pdycondensation reaction by the use 
of trietylamine or trimethylbenzylammonium chloride as a catalyst. There is also usable the polycarbonate-pdyorga- 
nosiloxane (PC-PDMS) copolymer which is produced by the process described in Japanese Patent Publication 
NOS.30108A1969 and 20510/1970. 

The PC Oligomer having the repeating unit represented by the general formula (4) can easily be produced by a 
solvent process, that Is. by the reaction of a dihydric phenol represented by the general formula (4) 



. wherein Ri , R2. Z. m and n are each as previously defined, with a carbonate precursor such as phosgene or a cartx>nic 
acid ester in a solvent such as methylene chloride in the presence of a known ackf receptor and a molecular weight 
mocfifier. 

That is to say, the aforesaid PC oligomer can be produced by the reaction of the dihydric phenol with a cartx>nate 
precursor such as phosgene or by the transesterifkstion of the dihydric phenol with a cartx>nate precursor such as a 
diphenyl caitonate in the presence of a publicly known acid receptor and a molecular weight modifier. 

The are available a variety of dihydric phenols as represented by the general formula (4) descrfoed abova In par- 
ticular. 2.2-bis(4-hydroxyphenyOpropane(bisphenol A) is preferable. As the dihydric phenol other than bisphenol A. men- 
tion is made of bis(4-hydroxyphenyl)alkane; 1.1-(4-hydroxyphenyl)methane: 1,1-(4-hydroxyphenyl)ethane: 4,4*- 
dihydroxydiphenyl: bis(4-hydroxyphenyl)cycloalkane; bls(4-hydrQxyphenyl) oxkle; bis(4-hydroxyphenyl) suHkie: bis(4- 
hydroxyphenyO suKone; bis(4-hydroxyphenyl) suKoxkie; bis(4-hydroxyphenyl) ether; and bls{4-hydroxyphenyl) ketone, 
each being other than bisphenol A. As a dil^ric phenol other than that represented by the general formula (4), mention 
is made of hydroquinona The above-mentioned dfttydlric phenol may be employed alone or in combination with at least 
one of others. 

Examples of the carbonic acid ester compound include a diaryl cartxxiate such as diphenyl carbonate, and dialkyi 
carbonate such as dimethyl cart>onate and diethyl cariaonate. 

Any kind of molecular weight modifier which is generally used in the production of PC can be enployed in the present 
invention. Examples of the usable molecular weight nxxHf ier include a monohydric phenol such as phenol, p-cresol, p- 
tert-txitylphenol, p-tert-octy^henol. p-cumylphenol and nony|>henol. 

The PC oligomer to be used for the productfon of the PDMS copolymer may be a homopolymer containing one kind 
of the dihydric phenol mentioned above or a copolymer containing at least two drfferent dihydric phenols or may be a 
thermoplastic random branched PC which is obtained by using a multifunctional aromatic compound in combination with 
any of the atx}ve-mentioned dihydric pherx)l. 

In the next place, the PC resin as the component (B) which is one of the constituents of the PC resin conposition 
according to the present invention is not specifk»lly limited, but can easily be produced by reacting a dihydric phenol 
wHh phosgene or a carbnic ackJ ester. Specifically, rt can be produced, for example, by the reaction of the dihydric phenol 
wHh a cart)onate precursor such as phosgene or by the transesterification of the dihydric phenol with a cajtx>nate pre- 
cursor such as a diphenyl cartx3nate in the presence of a publidy known acki receptor and a molecular weight nxxfif ier. 

The d&iydric phenol for the production of the conponent (B) may be the same as or different from the oonrvxxjnd 
represented by the general fbmwia (4). The PC resin as the component (B) may be a homopolymer consisting of one 
kind of the dlhydrte phenol or a copolymer composed of at least two kinds of the dihydric phenols, or may be a thenno- 
plastic random branched PC which is obtained by using a multifuncional aromatic compound in corrtxnation with any 
of the above-mentioned dihydric phenol. 

Examples of the caitx)nic acki ester compound include a diaryl cartx)nate such as diphenyl cartx>nate. and a dialkyi 
carbonate such as dimethyl carbonate and diethyl carbonata 
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Any Kind of nfK>lecutar weight modifier which is generally used in the production of PC can be enployed in the present 
invention. Exanples of the usable molecular weight nrxxiifier include a monohydric phenol such as phenol. p<resol. p- 
tert-butylphenol. p-tert'-octy^henol. p-cumylphenol and nony^shenol. 

With regard to the blending amounts of the component (A) and the component (B), the blending amount of the 
component (A) is 5 to 1 00%. preferably 1 0 to 100% by weight based on the total amount of the corrponents (A) and (B), 
and the blending amount of the component (B) is 95 to 0%. preferably 90 to 0% by weight based on the same. A blending 
amount of the oon^nent (A) less than 5% by weight namely that of the component (B) more than 95% by waght brings 
about poor dispersibility of the polyorganosiloxane and failure to attain sufficient flame retardancy. On the other hand, 
blending amounts of the components (A) and (B) within the preferable range enable the production of the PC resin 
composition having satisfactory flame retanjancy. 

The amount of the polyorganosiloxane contained in the component (A) is 0.1 to 2.0%, preferably 0.5 to 1 .5% by 
weight based on the total amount of the components (A) and (B). An amount thereof less than 0. 1% by weight or more 
than 2.0% by weight results in failure to achieve sufficient oxygen index and manifest the objective flame retardancy. A 
blending amount thereof within the preferable range enables the production of the PC resin conposition having fevorable 
oxygen index and excellent flame retardancy 

The pdytetrafluoroethylene (hereinafter abbreviated to 'PTFE") as the component (C) according to the present 
invention imparts melt dripping preventive effect to the PC resin composition, and the use of PTFE having f toril forming 
capability can impart high flame retardancy thereto. It is necessary that the component (C) has an average molecular 
weight of at least 500,000. preferably in the range of 500.000 to 1 0.000.000, and more preferably in the range of 1 .000.000 
to 10.000.000. 

The blending amount of the component (C) is 0.05 to 1 .0. preferably 0. 1 to 0.5 part by weight based on 1 00 parts 
by weight of the total amount of the components (A) and (B). An amount thereof more than 1 .0 part by weight is unfa- 
vorable, since it not only exerts adverse influence on the impact resistance and appearance of the molded articles 
produced from the PC resin composition, but also causes the strand discharge to pulsate w/hen the conponents are 
extruded, thereby disenabOng stable peOet producton, whereas that less than 0.05% by weight can not prevait melt- 
dripping suffidenlly. WHhin the preferable range of a blending amount thereof, melt-dripping can be prevented and the 
objective composition can be produced. 

The PTFE having f toril fomning capat>ility as the component (C) according to the present invention is not specifically 
limited. There may be employed a PTFE classified into Type-3 by the AS™ standard, which is specifically exenpGf ied 
by Teflon 6-J (trade name; produced by Dupont-Mitsui Fluorochemicals Co.. Ltd.), pdyflon D-1 and Polyflon F-103 (trade 
name; produced by DaiWn Industries Ltd.) Examples of the usable PTFE other than those of Type 3 include Algof bn F5 
(trade name; produced by MonTefluos Co.. Ltd.) and Pdyfton MPA FA-100 (trade name; produced by Daikin Industries 
Ltd.) 

The above-mentioned PTFE may be used in combination with at lest one of others. 

The afbrestated PTFE having fflbril forming capability can be produced, for example, by polymerizing tetraf luoroeth- 
yiene under a pressure of 1 to 100 psi (0.07 to 7 kg/cm2G) at a temperature of 0 to 200*C, preferably 20 to 100*C in an 
aqueous solvent in the presence of sodium, potassium or ammonium peroxydisulf ide. 

The resin composition according to the present invention may be compounded, when necessary, with any of various 
types of inorganic fillers and additives, other kinds of synthetic resins or elastomers, or the like (hereinafter abbreviated 
to the component (D)) in additton to the above-mentioned components (A). (B) and (C) to the extent that such com- 
pounding does not impair the object of the present invention. 

As the aforesaid inorganic fillers to be compounded for the purpose of enhancing the mechank^l strength and 
durability of the PC resin composition or as an extender, mention may be made of glass fiber(QF), cait>on fiber, ^ass 
beads, glass flake. cartx>n black, calcium sdfete. calcium cart)onate. cabium silicata titanium oxide, alumina. sOica. 
asbestos, talc, day, mica, powdery quartz and the like. As the aforesaid additive, mention may be made of an antioxklant 
of hindered phenol base, phosphorus base such as phosphorous ester base and phosphoric ester base or the like; a 
ultraviolet absort>er of benzotriazde base or benzophenone base; an external lubricant such as an aliphatic cartx»y1ic 
acid ester, paraffin, silicone oil, polyethylene wax or the like; a mokJ release agent; an antistatic agent, a coloring agent: 
and the like. 

Examples of the other kinds of synthetic resin include polyethylene, polypropylene, polystyrene. AS resin (acrylo- 
nitrile-styrene copolymer. ABS resin (acrylonitrile-butadiene-styrene copolymer) and poly(methyl mettiacrylate). Exam- 
ples of tile dastomers include isobutylene-isoprene rubber, styrene-butadiene rubber, ettiylene-propylene rubber and 
acrylic elastomer. 

The resin conposition acoonfing to ttie present invention can t>e prepared by compounding to above-ntentioned 
conponents (A). (B) and (C) and. when necessary, the component (D) and kneading the resultant conpound. 

The above-mentioned compounding and kneading can be canied out by the usual means such as ribbon blender, 
Henschel mixer. Banbury mixer, drum tumbler, single saew extruder, twin screw extruder, cotoieader or nuiti-screw 
extruder. The heating temperature at the time of kneading is selected usuaDy in the range of 240 to 320''C. 
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The PC resin composition thus obtained can be molded by any of the various kinds of conventionaJ metho ds of 
mokfing such as injection nx^idng. blOMf mdcfing, extrusion molcfing, compression molding, calender molding, fotationaf 
mokfing and the like to provide moMed artdes for a chassis of office automation machinery and equippment and moUed 
articles in the electric^electronic fields. 

The pres&it invention can provide a flame retandative polycartxviate resin composition excellent in thermal stability 
and fluidity whOe preventing melt dripping at the time of combustk)n. since the composition is completely free from a 
flame retarding agent or a bromine compound. Accordingly, the PC resin compositk>n according to the present invmition 
is favorably used in the application field of office automation machinery and equipment, electric and/or electronic field 
and the like. 

The present invention will be described in more detail with reference to preparation examples, comparative exarrples 
and working examples, which however, shall not be construed to limit the present inventkxi thereto. 

Preparation Example-I 

[Prepatation of a polycarbonate oGgomer (a PC oligomer-A)] 

In 400 liter of 5% by weight aqueous solution of sodium hydroxide. 60kg of bisphenol A was dissolved to prepare 
an aqueous sodium hydroxkle solution of bisphenol A. Through a tubular reactor having 100 mm inner diameter and 10 
m length, the aqueous sodium hydroxide solutk>n of bisphenol A prepared above and kept at room temperature and 
methylene chloride were passed at a f tow rate of 138 liter/hr and 69 liter/hr, respectively, via an orifice plate. In parallel 
with these streams, phosgene was passed through the reactor at a ftow rate of 10.7 kg/hr. The reactwn was carried out 
for 3 hours continuously The tubular reactor had the structure of double tubes and cooling water was passed through 
a jacket part to keep the discharge temperature of the reactiwi solutton at 25'*C. The pH value of the discharged solution 
was controlled in the range of 1 0 to 1 1 . The reaction solution thus obtained was left standing. Then, the separated water 
phase was removed and the methylene chloride phase (220 Gter) was collected, and further incorporated with 170 Dter 
of methylene chloride under sufficient stirring to otjtain PC oligomer having 317 g/liter ooncentratk>n. The degree of 
polymerization of the resultant PC oligomer was 3 to 4. 

Preoatatkin Example 2-1 

[Synthesis of a reactive polydim^hylsiloxane (PDMS-A)] 

OctamethylcyclotetrasilQxane in an amount of 1 483g. 96g of 1 . 1 ,3,3-tetramethyldisiloxane and 35g of 86% by weight 
of sulfuric acid were mixed together and the mixture was stirred for 17 hours at room temperature. Then, the oil phase 
was separated and 25g of sodium hydrogen carbonate was added to the separated oil phase. The mixture was stirred 
for 1 hour. After filtration, the reaction solution was distilled under a vacuum of 3 ton- at 1 50**C to remove low boiling point 
components, and an oily product. 

To a mixture of 60g of 2-allytphenol and 0.001 4g of platinum in the form of a oorrplex compound of platinum chtoride 
and an alcoholate. 294g of the oily product obtained above was added a temperature of SO^'C. The mixture thus obtained 
was stinted for 3 hours while it was kept at a temperature of 90 to 115**C. The reaction product was extracted with 
methylene chloride and the extract was washed with an 80% t>y weight aqueous methanol 3 times to remove excess 
amount of 2^llylphenol. The product was dried with anhydrous sodium sulfate and then the solvent was removed under 
vacuum by heating up to a temperature of 1 1S^'C. 

The resultant PDMS terminated with phenol was found to have 30 repeating units of dimethyisilanoKy group by NMR 
measurement 

Preparation Example 2-2 

[Preparatton of reactive PDMS-B] 

The procedure in Preparation Exarrple 2-1 was repeated except that the amount of 1.1.3.3-tetramethyldisiloxane 
used was 1 8. 1g. The resultant PDMS terminated with phenol was found to have 1 50 repeating units of dimettiylsiianQxy 
group tiy NMR measurement 
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Prgparatipn Example 3>-| 

[Preparation of a polycaitMnate-polydimelhylsiloxan^ (PC-POMS oopotymer Ai)] 

The reactive PDMS obtained in Preparation Exairple 2-1 in an amount of 1 85g was dissolved into 2 liter of methylene 
chloride and the solution was nixed with 1 0 liter of the PC oligomer obtained in Preparation Example-1 . To this solution, 
a solution prepared by dissolving 26g of socfium hydroxide in lliter of water and 5.7 mllUliter of triethytamine were added 
and the nixture was kept stining for 1 hour at room temperature at 500 rpm to proceed with reaction. After the conpletion 
of the reaction, a solution prepared by dissolving 600g of bisphenol A in 5 liter of a 5.2% by weight aqueous sodium 
hydroxide solution. 8 liter of methylene chloride and 81 g of p-tert-buty^hend were added and the mixture was Kept 
stirring for 2 hours at room temperature at 500 rpm. Alter the completion of the reaction, 5 liter of methylene chloride 
was added and the solution was washed with water by using 5 liter of water, with an altali by using 5 liter of a 0.01 N 
aqueous sodium hydroxide solution, with an add by using 5 &ter of 0.1 N aqueous solution of hydrochloric add and with 
water by using 5 titer of water, successively. Finally, methylene chloride was removed to afford a PC-PDMS copolymer 
of chip form. 

Preparation ^xampiQ 3-2 

[Preparation of PC-PDMS copolymer AzI 

The procedure in Preparation Example 3-1 was repeated to produce a PC-PDMS copolymer of chip form except 
that p-tert-butylphenol was used in an amount of 1 1 3g in place of 81 g. 

Preparation Example 3-3 

[Preparation of PC-PDMS copolymer Aa] 

The procedure in Preparation Example 3-1 was repeated to produce a PC-PDMS copolymer of chip form except 
that the reactive PDMS-A was used in an amount of 42g in place of 185g and that p-tert-bu^henol was used in an 
amount of 1 13g in place of 81g. 

Pret)aration Example 3-4 

[Preparation of PC-PDMS copolymer A4] 

The procedure in Preparation Example 3-1 was repeated to produce a PC-PDMS copolymer of chip form except 
that the reactive PDMS-B was used in place of the reactive PDMS-A and p-tert-butylphenol was used in an anx)unt of 
113ginplaceof 81g. 

The PC-PDMS copolymers Ai to A4 that were obtained in the Preparation Examples 3-1 to 3-4 were each dried 
overnight at 1 20''C and then pelletized by means of an extruder at 280*C. Each of the pellets thus obtained was measured 
for chain length of PDMS. content of PDMS and visoosity-av&age molecular weight (Mv) to evaluate the physical prop- 
erties of the copolymer. The measuring methods are explained in the following and the measurement results are given 
in Table 1. 

(1) Chain length of PDMS (n: dimethylsilanaxy unit) 

Chain length of PDMS was obtained from the ratio of the peak of methyl group of dimethylsiloxane observed at 0.2 
ppm to the peak of methylene grotp of PC-PDMS finkage part obsen/ed at 2.6 ppm in 1 H-NMR. 

(2) Content of PDMS 

Content of PDMS was obtained from the ratio of the peak of methyl gorup in isopropyl group of bisphenol A observed 
al 1 J ppm to the peak of methyl group of dimethylsaoxane observed at 0.2 pp^ 

(3) Viscosity-average molecular weight (Mv) 

A measurement was made of the viscosity of a solution of the copolymer in methylene chloride at 20*'C by using a 
Ubelhode viscometer to obtain intrinsic viscosity [id. which was used to calculate Mv by the foOowing formula. 
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Table 1 



PC-PDMS Copolymer 


Chain Length of PDMS (n) 


Content of PDMS (% by weight) 


Visoosity-«rverage 
Molecular Weight (Mv) 


Ai 


30 


4.0 


20.000 


A2 


30 


4.0 


15.000 


A3 


30 


1.0 


15.000 


A4 


150 


4.0 


15. 000 



70 



15 



20 



30 



35 



Example 1 to 4 and Comp arative Example 1 to 6 

Each of the PC-POMS copolymers to A4 that were obtained in the Preparation Examples 3-1 to 3-4. polycarbonate 
resin. PTFE. and cryolite (NasAIFe) as an alkali metal salt each available on the market were blended at any of the 
blend ratios as shcfwn in Table 2, and the resultant blend was kneaded at 280''C into pellet by the use of a twin-saew 
vented extruder (produced by Toshiba Machine Ca. Lid. Model : TEM-35B) 

The details of the raw materials are as followa 

(A) Polycarbonate (PC) resin 



Bi 
B2 

(B)PTFE 

Ci 
C2 



: Idemitsu Poiycartxsnate A 2200 (a product by Uemitsu Petrochemical Co.. Ltd.; Mvs21.000) 
: kiemitsu Polycarbonate A 1500 (a product by Memitsu Petrochemical Co.. Ltd.; Mvb15.000) 



: Algof Ion F5 (a product by MonT^luos Ca. Ltd.) with fibril forming capability) 
: Lublon L5 (a product by Daikin Industries Ltd. without f bril forming capability) 



(C) PolydimethylsilQxane 

Di : SH200 (a product by Dow Coming Toray Silicone Ca. Ud.) 

40 (D) Cryolite 

El : NaaAIFe (a product by AUrksh Co.. Ltd.) 

45 



BO 



55 
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Table 2 



5 




PC-PDMS Copolymer 


Polycarbonate Resin 






Kind 


Blending Amount 
(% by weight) 


Kind 


Blending Amount 
(% by weight) 


10 


example l 


A. 


3 7. 5 


B, 


6 2. 5 




Example 2 


A. 


20. 0 


B, 


8 0. 0 


ts 


Example 3 


At 


1 0 0. 0 










A4 


12. 5 


B, 


87. 5 


20 


Comp. * 


— 


— 


Bs 


1 0 0. 0 




Coop. 


As 


20. 0 


Bs 


8 0. 0 


25 


Comp. 

Pvomnl A Q 


— 


— 


B, 


1 0 0. 0 


30 


Cofflp. 

P vajnn 1 e 4 


As 


2. 0 


Bs 


9 8. 0 




Comp. 

Example 5 


As 


7 5. 0 


Bs 


2 5. 0 


3S 


Comp. 

Example 6 


As 


2 0. 0 


Bs 


8 0. 0 




Comp. 

Example 7 


A, 


1 GO. 0 







40 



^ Comp. means ''Comparative" 



45 
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Table 2 (Continued) 





Content of PDUS in 


PTFE 


Pnl vdifliethvl* 

siloxaoe(Di) 


Cryolite 
(EO 




PC~rDH5/rC~Kes l D 
{% by weight) 


Kiod 


Blending 
Amount 

(% by weight) 


Blending 
Amunt 

(X by weight) 


Blending 
Amount 

(X by weight) 


Exaoiple 1 


1. 5 


C. 


0. 0 5 






Example 2 


0. 8 


C, 


0. 1 






Example o 


1. u 


C 1 


0. 3 






Example 4 


0. 5 


c. 


0. 8 


— 


- 


Comp. • 
Example 1 


0 


c. 


0. 3 


— 


- 


Comp. 

Example 2 


0. 8 





— 


- 


- 


Comp. 
Example 3 


0 


c, 


0. 3 


L 0 


- 


Comp. 

Example 4 


0. 0 8 


c, 


0. 3 






Comp. 
Example 5 


3. 0 


c, 


0. 3 






Comp. 

Example 6 


0. 8 


c, 


0. 1 






Comp. 
Example 7 


1. 0 


c. 


0. 3 




0. 4 



* Comp. means "Comparative" 



The pellets thus obtained were dried at 12(y»C for 5 hours and then injection molded at a molding temperature of 
280«C and a mold temperature of 80*C to prepare combustion test bare by the use of an Injection molding machine 
(produced by Toshiba Machine Co.. Ltd. Model: IS 100 EN). The resultant bare were made into flat sheets (140 x 
^40 mm X 3 2 m»nj i^e evaluation of surface appearance and long-term heat resistance by using a Sumitonx) Nestal 
N515/150(aproduclofSumitomoHeavyiytochineryCo..LldOatanrx>ldingte^ 

ofSO'C. ^ ^ 

Measurements were made of oxygen index, flame retandancy. surface appearance, long-term heat resistance ana 
melt flow Index to «^luate the quality of the test pieces that were obtained per each of the examples and comparative 
exanples. The measuring methods are explained in the fWtowing and the measurement results are given in T&ble 3. 

(1) Oxygen index 

According to JIS K 7201 , an oxygen index is obtained by a method in which an ignition source is brought dose from 
above to a sanple in a combustion tube in which oxygen/nitrogen ratio varied and a minimum ratio at which the 
combustion continues for at least 3 minutes is regarded as the oxygen index. 

(2) Flame r^aidancy 

According to UL d4 Standard. Underwriters Laboratory Sutiject 94. samples having a thicioiess of 1 .5 mm and 1 .0 
mm. respectively are subjected to vertical combustion test to determine flame retandancy. 
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(3) Melt flOMf index 

Acoording to JIS K 7210, melt flow index is measured at a temperature of 280*C under a load of 1601^. 

(4) Sirface appearance 

The flat sheets (140 x 140 ™ X 3.2 that had k>een prepared by molding at a molding tenperature of 300»C 
were visually observed for checking a silver streak. 

(5) Long-term heat resistance 

The flat sheets {140 X 140 X 3.2 """0 that had been prepared by molding at a molding temperature of 300«»C 
were allowed to stand at 140«C for 1000 hours in a high tenperature oven PHH-200 (a product by Tabai Ca. Ltd.) and 
were compared wHh the molded flat sheets immediately after the molding (zero time lapse) in terms of the hue difference 
(Difference of Yellow Index : A Yl). The Yeltow Index (Yl) was detemnined according to JIS K 7105. (Testing methods for 
optical properties of plastics.) 



Tables 





Oxygen Index 


Flame R^ardancy (UL 94) 


Melt flow Index 
(x 10~2m|^ec) 


Surface 
Appearance 
(Silver Streak) 


Long-term Heat 
Resistance ( AYI) 






Thickness 
1.5 mm 


Thickness 
1.0 mm 








Example 1 


34 


V-0 


V-0 


5.8 


No 


10.8 


Example 2 


36 


V-0 


V-1 


38.9 


No 


11.0 


Examples 


3 6 


V-0 


V-l 


41.4 


No 


10.3 


Example 4 


35 




V-1 


43.5 


No 


11.0 


Comp. 
Example 1 


27 


V.2- 


V.2- 


42.1 


No 


11.2 


Comp. 

Example 2 


36 


V-2 


V-2 


39.0 


No 


11.0 


Comp. 
ExarnpleS 


27 


V-2- 


V-2- 


43.5 


No 


11.2 


Comp. 
Exanple4 


29 


V-2* 


V-2' 


39.5 


No 


11.1 


Comp. 
ExaripleS 


31 


V-2* 


V-2' 


38.5 


No 


10.5 


Comp. 
Example 6 


36 


V-2 


V-2 


41.5 


No 


10.9 


Comp. 
Example 7 


36 


v-c 


V-1 


41.0 


Yes 


17.0 



* Conp. means "ComparBtive* Remarts: v-2 * ; Disquatiied in V^2 



As can be seen from Table 3, high flame retardancy is obtained from the examples in which the content of PDMS 
in PC-PDMS copolymeryj3olycarbonale resin is 0. 1 to 2.0% by weight, and at the same time, the content of PTI=E is 0.05 
to 1 .0 part by weight In adcGtion. excellent fluidity is obtained from Examples 2 to 4. 

On the other hand, desired flame retardancy is not obtained from any of Comparative Exanrples 1 to 6 because of 
the failure to satisfy at least one of the irdispensable constitutions of the present invention. 

That is to say. Comparative Example 1 is rejected because of its low oxygen index and unacceptable V-2 for both 
1.5 mm and 1.0 mm thickness. 
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Conrparative Exarrple 2 is rejected because of hs failure to exert melt-(tipping preventive effect due to lack of PTFE 
and attain V-0. 

Conparative Exanple 3. wtiich relates to a mixture of a PC resin and polydimethylsilQxane. shows low oxygen index 
and can not achi^e flame retardancy. 

It is understood that improvement in oxygen index is recognized only in the case where the PC-PDMS copolymer 
acoording to the present invention is employed. 

Comparative Examples 4 and 5 showing examples in which the content of PDMS is outside the prescrit)ed range, 
show little improvement of oxygen index, thus facing to achieve desired flame retaidancy. 

Comparative Example 6 showing an example which employs PTFE without f tori! forming capat>ilrty, can not prevent 
mett dripping, thus failing to assure V-0. 

Comparative Example 7, which relates to a composition obtained by adding an altafi metal salt to the composition in 
Example 3 (refer to Japanese Patent AppUcation LaidOpen No. 200862/1991) fails to attain conpatibility between the 
base PC polymer and the alkali metal salt and causes a silver streak and furthermore, is poor in bng-temi heat resistance 
as well as an extreme hue change. 

Claims 

1. A polycartxjnate resin composition which comprises an (A) polycartwnate-polyorganosiloxane copolymer, a (B) 
polycarbonate resin and a (C) polytetrafluoroethylene which has fibrD forming cai3ability and an average molecular 
weight of at least 500.000 wherein the amount of the conponent (A) is 5 to 100% weight based on the total 
amount of the components (A) and (B). the anrxjunt of the component (B) is 95 to 0% by weight based on the total 
amount of the components (A) and (B), the amount of the pdyorganoslloxane moiety contained in the conponent 
(A) is 0.1 to 2.0% by weight based on the total amount of the components (A) and (B) and the amount of the 
component (C) is 0.05 to 1 .0 part by weight based on 1 00 parts by weight of the total amount of the components 
(A)and(B). 

2. The polycarbonate resin compositk>n according to Claim 1 wherein the amount of te polyorganosiloxane moiety 
contained in the corrponent (A) is 0.5 to 1 .5% by weight based on the total amount of the conponents (A) and (B). 

3. The polycarbonate resin oompositton according to Claim 1 wherein the amount of the conponent (A) is 10 to 100% 
by weight based on the total amount of the components (A) and (B) and the amount of the component (B) is 90 to 
0% by weight based on the total amount of the components (A) and (B). 

4. The polycarbonate resin composition according to Claim 1 wherein the amount of the component (C) is 0.1 to 0.5 
part by weight based on 100 parts by weight of the total amount of the components (A) and (B). 

5. The polycartxxiate resin composition according to Claim 1 wherein the polycartx>nate-pdyoiganosik)xane copoly- 
mer is a block copolymer having a viscosify-averBge molecular weight of 1 0,000 to 40.000. 

6. The polycarbonate resin conposition according to Claim l wherein the polytetrafluoroethylene has an average 
molecular weight of 500.000 to 10,000.000. 

7. The polycartx>nate resin composition according to Claim 1 which further comprises at least one men^ selected 
from the group consisting of inorganic fiDers. synthetic resins other than the component (A) or component (B). elas- 
tomers, antkxxidants, ultraviolet absort>ers, lutmcants. moW release agents, antistatk: agents and coloring agents. 
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